We present a combination of first-principles and experimental results regarding the structural and magnetic properties of olivine-type LiFePO4 under pressure. Our investigations indicate that the starting P bnm phase of LiFePO4 persists up to 70 GPa. Further compression leads to an isostructural transition in the pressure range of 70-75 GPa, inconsistent with a former theoretical study. Considering our first-principles prediction for a high-spin to low-spin transition of Fe 2+ close to 72 GPa, we attribute the experimentally observed isostructural transition to a change on the spin state of Fe 2+ in LiFePO4. Compared to relevant Fe-bearing minerals, LiFePO4 exhibits the largest onset pressure for a pressure-induced spin state transition.
I. INTRODUCTION
Compounds belonging to the lithiophilite-triphylite series LiM 2PO 4 (M 2 = Mn, Fe), are commonly found throughout the Earth's crust and mantle in pegmatites with high Li and P contents 1 . At ambient conditions, they are isostructural with (Mg,Fe) 2 SiO 4 -olivine (space group, SG, 62, P bnm and Z = 4), one of the most abundant minerals (∼50-60% vol) in the upper-mantle of our planet (<410 km depth and pressure P <13.5 GPa)
2 . Fig. 1 shows this olivine-type structure, which can be seen as a distorted hexagonal close-packing of oxygen anions with corner-sharing M 2O 6 , and edge-sharing LiO 6 octahedra aligned in parallel chains along the b−axis. The P ions are in PO 4 tetrahedra linking the octahedral layers.
The transition metal M 2 in these LiM 2(PO 4 ) phosphate-materials is octahedrally coordinated (Fig. 1) , which leads to crystal field splitting (∆) of the M 2 3d electrons into three lower-energy levels, t 2g , and two higher-energy levels, e g . At low pressures, Hund's rule predicts that, for example, M 2=Fe 2+ (ferrous iron) adopts the high-spin (HS) state with S = 2 (t 4 2g e 2 g ). However, as pressure increases, ∆ increases at the expense of the spin-pairing exchange energy J (J < ∆), and Fe 2+ undergoes a spin transition to the energetically more favorable low-spin (LS) state with S = 0 (t 6 2g e 0 g ). Using computational and experimental approaches, this pressure-induced spin crossover has been investigated and reported in several Fe-bearing minerals of the Earth's lower-mantle (in the range of 660-2890 km depth and 23-135 GPa) such as (Mg,Fe)Oferropericlase [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] , (Mg,Fe)SiO 3 -bridgmanite [17] [18] [19] [20] [21] [22] [23] [24] , and (Mg,Fe)CO 3 -magnesiosiderite [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] . The study of this HS-to-LS transition is important as it has effects on the structural, optical, elastic, and thermodynamic properties of the Fe-bearing host minerals, and in consequence potential and profound geophysical repercussions in the interpretation of seismic velocities and geodynamical modeling 11, 15, 36 . In addition to the aforementioned minerals, it was reported, using density functional theory (DFT) 38, 39 , that LiFePO 4 -triphylite also undergoes a HS-to-LS spin crossover at about 52 GPa, although, not in the P bnm structure but rather as a Cmcm highpressure (HP) and high-temperature (HT) phase, which was shown to become the ground state at ∼4 GPa 40 . Experimentally, the P bnm → Cmcm structural transformation was observed at 6.5 GPa and 1173 K 41 . Recently, however, some controversy regarding the validity of the structural and spin transitions has emerged, as recent experimental and computational studies addressing the structural stability of LiFePO 4 under pressure 42, 43 have shown that the P bnm phase is stable up to ∼30 GPa. Thus, leaving somewhat open and unresolved the issues of whether or not 1) the P bnm → Cmcm structural phase transition occurs in triphylite at room temperature (RT), and if not, 2) does the P bnm phase undergo a HS-to-LS transition similar to other Fe-bearing minerals 3, 17, 25 ? Aside of the geophysical relevance of these LiM 2PO 4 olivine-type materials, in recent years, LiFePO 4 -triphylite has also attracted considerable interest as a storage cathode material in rechargeable Li-batteries (for a review see e.g. Ref. [44] and references therein). Thus, a thorough study of triphylite will allow us to better understand the properties of this material and its potential high-pressure applications.
Partly motivated by a possible pressure-induced HS→LS transition in LiFePO 4 , we have expanded the investigated high-pressure structural and vibrational behavior of triphylite up to 80 GPa at RT, by means of synchrotron-based X-ray diffraction (XRD), and infrared (IR) and Raman spectroscopy. Additionally, we have performed ab initio calculations to investigate the structural stability of LiFePO 4 -triphylite under pressure, and the potential spin crossover in the energetically most favorable phase. By comparing the experimentally determined volume as a function of pressure to the theoretical trends throughout the pressure range considered (0-90 GPa), we provide evidence for a pressure-induced HS-to-LS transition in the P bnm-LiFePO 4 phase. After presenting our experimental (Sec. II A) and computational methods (Sec. II B), we give comprehensive results concerning experimental determination of vibrational and structural parameters (Secs. III A and III B), and computational structural and enthalpy trends (Sec. III C) as a function of pressure. We then discuss the spin crossover in LiFePO 4 (Sec. IV) and finally present our conclusions (Sec. V). Characterization of samples, additional figures and tables with more experimental measurements and computational results can be found in the Supplemental Material.
II. METHODS

A. Experimental details
We have investigated two synthetic LiFePO 4 samples: the first one was commercial powder (Sigma-Aldrich 97%, sample A), and the second sample was µm-sized single crystals (sample B) synthesized by combined highpressure and high-temperature treatment of the aforementioned LiFePO 4 powder in the multi-anvil press installed at GFZ 45 as follows (MA 502): sample A was enclosed in a Pt capsule, whereas the 18/11 assembly was used. Pressure was raised to 1.4 GPa and then temperature to 1373 K (melting) and the sample remained there for 30 minutes. Within 2 hours, temperature was slowly decreased down to 973 K. The multi-anvil press was rotated for 2 hours at this temperature. Throughout the whole experiment the pressure was kept at 1.4 GPa.
The characterization of sample A by means of XRD and Raman spectroscopy at ambient conditions revealed the presence of two additional impurity phases at a ∼30% concentration (as estimated by the relative Bragg peak intensities), i.e., the rhombohedral and monoclinic modifications of Li 3 Fe 2 (PO 4 ) 3 , both of them being Fe 3+ -bearing and common during the preparation of LiFePO 4 46 . In addition, Mössbauer spectroscopy evidenced a 30 % content of Fe 3+ for sample A, in excellent agreement with our XRD measurements. More information on the characterization of the starting samples are provided in the Supplemental Material.
Gasketed diamond anvil cells (DACs) equipped with low-fluorescence type II-as diamonds of 250 µm and 200 µm culet diameters were used for pressure generation. The rhenium gaskets were preindented to ∼25 µm thickness, with holes of 100 µm diameters acting as sample chambers in separate runs. Argon served as pressure transmitting medium (PTM) in all spectroscopic experiments, whereas neon was used for the XRD measurements. The ruby fluorescence method was employed for pressure calibration 47 . The high-pressure mid-IR (MIR) measurements at RT were conducted on LiFePO 4 powder pressed into a thin film (sample A), with the Vertex 80v FTIR spectrometer coupled to a Hyperion 2000 microscope at GFZ, within the 500-1800 cm −1 spectral range. We used a KBr beamsplitter and a MCT Hg-Cd-Te detector. The spectra were averaged over 512 scans with a spatial resolution of 2 cm −1 . For details of the thin film preparation for IR experiments see e.g. Ref. [48] . Our high-pressure RT Raman measurements were conducted with a Horiba Jobin Yvon LabRam HR800 VIS spectrometer at GFZ, equipped with a blue (λ = 473 nm) solid state laser operating at a power of 2 mW outside the DAC. The same LiFePO 4 thin film measured with MIR (sample A), as well as single crystals of sample B with typical dimensions of 40 × 40 µm 2 were measured within the 100-1200 cm −1 frequency region. The angle-resolved high-pressure XRD measurements were performed at the Extreme Conditions Beamline P02.2 of PETRA III (Hamburg, Germany) 49 with an incident X-ray wavelength λ = 0.289Å and a beam size of 2 µm × 2 µm. Two-dimensional XRD patterns were collected with a fast flat panel detector XRD1621 from PerkinElmer (2048 pixels × 2048 pixels, 200 × 200 pixel size) and processed with the FIT2D software 50 . Refinements were performed using the GSAS+EXPGUI software packages 51 . Due to the presence of impurities in sample A as we discussed earlier, we investigated only sample B with XRD by crushing the small single crystals into powder between the diamonds of the DAC.
B. Computational details
The computational results presented in our work were obtained by applying density functional theory (DFT) 38, 39 within the projector-augmented plane wave (PAW) 52, 53 method as implemented in the VASP (ver. 5.4.4) software [53] [54] [55] installed in the supercomputer JURECA 56 . We employed primarily the general-gradient approximation (GGA) in the Perdew-Burke-Ernzerhof (PBE) 57 prescription for the exchange-correlation potential, and for comparison we also tested the local density approximation (LDA) 58 . The default PAW potentials with the valence configurations of 1s 2 2p 2 for lithium, 3d 7 4s 1 for iron, 2s 2 3p 3 for phosphorous, and 2s 2 2p 4 for oxygen were used throughout our calculations. We adopted a plane-wave kinetic energy cutoff of 500 eV and a uniform Γ-centered grid with 2π×0.032Å −1 spacing for reciprocal space sampling of our 28-atom cells for pressures between −5 to 100 GPa. The Hubbard U correction 59,60 was added to the localized Fe 3d electrons (LDA+U and PBE+U), and we assessed its value in the range 0-5.3 eV, but found U = 2.5 eV to better agree with the experimentally determined lattice parameters and the pressure at which, evidence of a spin transition is observed in LiFePO 4 (see Fig. 4 in Supplemental Material). Convergence of our calculations at each pressure was assumed when the forces on each atom were smaller than 1 meV/Å and the total energy changes less than 10 −8 eV. Triphylite structures were set up at each target pressure within the P bnm and Cmcm space groups and subsequently fully relaxed (internal coordinates and lattice parameters) using a conjugate gradient minimization approach. At zero pressure, the ordering of the spin of Fe 2+ , i.e., antiferromagnetic (AFM) and ferromagnetic (FM) configurations, was also probed.
III. RESULTS
A. Vibrational spectroscopy under pressure
According to group theory 61-63 , the expected IR-and Raman-active modes in LiFePO 4 are:
(1) Thus, LiFePO 4 has 29 Raman active modes (11A g + 11B 1g + 7B 2g + 7B 3g ) and 38 IR active modes (14B 1u + 14B 2u + 10B 3u ). In Fig. 2 , we present selected high-pressure MIR spectra collected for sample A. The ambient-pressure MIR spectrum of LiFePO 4 is consistent with the reported literature 64, 65 . The intense broad MIR bands located between 1000-1200 cm −1 correspond to internal antisymmetric P-O stretching vibrations ν 3 , the broad band centered at ∼960 cm −1 belongs to the symmetric P-O stretching motion ν 1 , and the IR region between 400-800 cm −1 is mainly attributed to the internal bending motions of the PO 4 tetrahedra, ν 2 and ν 4 61,64,65 . The complete assignment can be found in Table 1 in the Supplemental Material.
Increasing pressure leads to the frequency upshift and a broadening of the recorded MIR bands, owing partly to the non-hydrostatic conditions imposed by the Ar PTM upon increasing pressure 66 , as well as the polycrystalline form of our sample. Nevertheless, close to 70 GPa we can detect the appearance of new IR bands between 700-800 cm −1 and at 1000 cm −1 , indicating a pressure-induced transition of the P bnm LiFePO 4 structure. We will identify this high-pressure modification as HP-P bnm from now on. Interestingly, we can observe that the broad band at 750 cm −1 is apparently vanishing in the new phase, with no other significant changes taking place throughout the transition.
Concurrently with our MIR experiment, we performed Raman spectroscopic investigations on the same LiFePO 4 thin film (sample A). Selected Raman spectra at various pressures are shown in Fig. 3(a) . We note that the strongest Raman peak located at 950 cm −1 corresponds to the symmetric P-O ν 1 stretching vibration 61, 63 . Increasing pressure leads to the appearance of a small shoulder in the vicinity of the aforementioned ν 1 mode at 67 GPa, indicating the phase transition of LiFePO 4 towards HP-P bnm at this pressure and in excellent agreement with our MIR results. Further compression results in the intensity enhancement of this shoulder at the expense of the 950 cm −1 peak. Moreover, we can observe the appearance of several low-intensity Raman features ( Fig. 2 
in Supplemental Material).
In order to test whether this pressure-induced transition is possibly a byproduct of the polycrystalline nature of our sample or its impurities (see Supplemental Material), we have additionally conducted high-pressure Raman investigations on the HP/HTsynthesized LiFePO 4 single crystals. The relevant Raman spectra are plotted in Fig. 3(b) . As we can observe clearly, the situation is identical with that of sample A, i.e., a new Raman peak in the vicinity of the strong 950 cm −1 mode emerges at 71 GPa. We note that the Raman spectra at ∼80 GPa for both samples are practically identical, indicating that the pressure-induced P bnm →HP-P bnm structural transition of LiFePO 4 is inherent to the material and independent of the starting condition of the sample. At this stage, we cannot assign the high-pressure modification to the predicted nonmagnetic Cmcm phase (calculated to be adopted close to 52 GPa) 40 , as its Raman spectrum has not been reported.
B. Structure under pressure
Following our vibrational spectroscopic results, we have additionally conducted high-pressure XRD experiments, in order to identify the aforementioned phase transition close to 70 GPa. We have only probed the structural behavior of sample B, since the Bragg peaks of the impurities in sample A (see Sec. II A, as well as the Supplemental Material) might hinder the clear detection of a structural change. Overall, the XRD patterns collected up to 79 GPa reveal indeed a transition initiating at 69 GPa, as exposed by the appearance of a shoulder in the Bragg peak centered at 2θ 7 • [ Fig.  4(a) ]. Further compression leads to the enhancement of this shoulder at the expense of the 7
• Bragg peak attributed to the starting P bnm phase.
Indexing of the XRD pattern at 78.5 GPa is possible again with a P bnm structure [ Fig. 4(b) ]. Hence, LiFePO 4 undergoes an isostructural transition close to 70 GPa, in excellent agreement with our vibrational stud- ies discussed above. According to our extracted lattice parameters, Fig. 5(a) , upon passing from the P bnm to the HP-P bnm phase, the orthorhombic b-axis decreases by ∼3%, which in turn results in an overall volume reduction of ∼3% (Fig. 5) . Thus, the isostructural P bnm → HP-P bnm transition can be classified as of firstorder. We should also note that we tested the proposed Cmcm phase 40 , but it could not reproduce the observed high-pressure XRD patterns.
In Fig. 5 we plot the measured pressure-volume (P − V ) data, alongside the respective equation of state (EoS) fittings and our GGA+U (with U = 2.5 eV) results. The extracted elastic parameters are listed in Table 1. As we can observe, our volume at zero pressure, V 0 , and bulk modulus, B 0 , values for the starting P bnm phase of LiFePO 4 are in good agreement with the reported literature 42, 43, 68 .
C. Structural relaxations
In order to complement and verify our experimental results, we also performed DFT calculations. For this purpose, first we stabilized the AFM and FM configurations of the P bnm− and Cmcm−LiFePO 4 at ambient pressure, and determined the AFM ordering of P bnm−LiFePO 4 to be the ground state at ∼7.5 meV and ∼12.5 meV per formula-unit (f.u.) lower than the FM P bnm−LiFePO 4 and the AFM Cmcm−LiFePO 4 for U = 4.3 eV, respectively. We began with U = 4.3 eV as this value was used in the most recent work of stability of triphylite 43 , and though U seems to be not considered by Lin and Zeng 40 in their P bnm → Cmcm phase-transition study, the authors also report AFM ordering as the ground states for their P bnm− and Cmcm−triphylite phases. We note that AFM P bnm−LiFePO 4 holds as the ground state independently of U (=0, 2.5, 3.3, 4.3, 5.3 eV). The energy differences we found are consistent with first-principles calculations also performed in LiFePO 4 as part of a study of Li-compounds 69 at ambient conditions. Thus, in the rest of the work we only examine AFM phases with U = 2.5 eV, as it was the value to produce the most compatible structural parameters and description of the high-pressure spin state of LiFePO 4 (Fig. 5) .
To assess the stability of this orthorhombic P bnm−LiFePO 4 phase with respect to Cmcm−LiFePO 4 , we calculated their enthalpy (H) as a function of pressure (P ), volume (V ), and internal energy (E) at each P ,
We found, that as pressure increases, the difference in enthalpy per f.u. (∆H) between the P bnm− and Cmcm−phases fluctuates for pressures between 0 and 90 GPa (Fig. 6 ), making these two competing phases almost degenerate within the accuracy of our static firstprinciples method. However, upon comparison with the structural XRD refinements [ Fig. 4(a) ], the P bnm structure is favored in this pressure range. Therefore, we conclude that the proposed pressure-induced P bnm → Cmcm phase transition in LiFePO 4 40 is not likely at RT. Further examination contrasting our experimental and calculated lattice parameters of LiFePO 4 -triphylite shows, in general, an excellent agreement for the starting AFM-HS P bnm-phase ( 75 GPa), Fig. 5 (a) (see also Fig. 3 and Tables 3-5 in Supplemental Material). Upon reaching the transition pressure point, we notice that the magnitude of the lattice parameter along the b-axis undergoes the largest decrease, thus contributing greatly to the volume drop (Fig. 5 ) observed experimentally (∼3%) and predicted by GGA+U (∼5%).
IV. SPIN TRANSITION
As we have already mentioned in the Introduction (Sec. I), high-pressure studies of Fe-bearing minerals have established a HS-LS transition upon sufficient compression 3, 17, 25 . This magnetic change is usually accompanied by a first-order isostructural transition, i.e., the crystalline symmetry is retained during the HS-LS transition, whereas the first-order character is attributed to the reduction of the Fe 2+ ionic radius upon the spin change 70 . Using DFT we studied the spin state behavior of P bnm−LiFePO 4 as a function of pressure within GGA+U with U = 2.5 eV. We stabilized the P bnm−LiFePO 4 in its LS state and computed its enthalpy (Eq. 2) to compare it to that of P bnm−LiFePO 4 in AFM-HS configuration for pressures between 0 and 90 GPa. Fig. 7 shows the switch in spin state from HS-to-LS at about 72 GPa, in excellent agreement with the observed transition pressure in our experiments. To further corroborate the presence of this spin crossover, we also investigated the relative enthalpies of the HS and LS states using other U values within the GGA+U and LDA+U schemes. Our results detailed in our Supplemental Material indicate that, the spin transition occurs for all values of U tested (Fig. 4 in Supplemental Material), and that the spin transition pressure predicted by GGA+U increases with U . LDA+U also showed this spin-crossover, however, the structural parameters and volume of triphylite computed within this scheme were grossly underestimated (see Fig. 5 in Supplemental Material).
In order to gain a microscopic structural understanding of the HS-to-LS transition in LiFePO 4 , we plot selected ab initio Fe-O and P-O bond lengths as a function of pressure (Fig. 8) . As we can clearly observe in Fig.  8(a) , all the Fe-O bond distances shrink abrubtly at the transition point, following the decrease in the Fe 2+ ionic radius upon the spin crossover. This effect has been previously observed in other Fe-bearing compounds 26, 27, 36 . At the same time, we notice that three of the P-O bonds increase across the transition pressure, Fig. 8(b) . This P-O bond enlargement lies in excellent agreement with our Raman investigations, where a frequency downshift of the ν 1 mode was observed at the transition point (Fig.  3) . Since the ν 1 mode corresponds to the symmetric P-O stretching motion 61, 64 , its frequency downshift im- plies an increase of the associated P-O bonds at the spin crossover. Our DFT+U calculations have indeed captured this effect.
Considering the very good consistency between our experimental and computational results, we can establish at this point that LiFePO 4 undergoes a spin-driven isostructural transition at ∼70 GPa, with its magnetic configuration changing from AFM to non-magnetic owing to the pressure-induced HS-LS transition. Compared to relevant Fe-bearing minerals 35 , LiFePO 4 exhibits the highest onset pressure for a spin transition to date. A plausible explanation might be the incompressibility of the FeO 6 octahedra in the olivine structure compared to, e.g., the ferropericlase and carbonate structures. In Fig. 8 we can see that as pressure increases, the Fe-O bond-length distance first decreases rather rapidily but at about 40 GPa, the contraction rate decreases.
V. CONCLUSIONS
We have investigated the olivine-type LiFePO 4 structural and magnetic properties under pressure, with a combination of first-principles and experimental probes. Our investigations indicate that the starting P bnm phase of LiFePO 4 persists up to ∼70 GPa. Further compression leads to a first-order isostructural transition in the pressure range of ∼70-75 GPa, inconsistent with previous claims regarding the adoption of a Cmcm structure at ∼4 GPa 40 . Considering our DFT results placing a highspin to low-spin transition of Fe 2+ close to 72 GPa, we attribute the experimentally observed isostructural transition to a change of the spin state of Fe 2+ in LiFePO 4 , i.e., a transition from the starting AFM-P bnm phase towards a non-magnetic state. To date, our results imply that LiFePO 4 exhibits the highest onset pressure for a spin state transition among Fe-bearing minerals, resulting most likely from the larger incompressibility of its FeO 6 octahedra.
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SUPPLEMENTAL MATERIAL
The XRD and Raman measurements of the synthetic powder (sample A) and the HP/HT-synthesized LiFePO 4 single crystals (sample B) at ambient conditions are shown in Figs. 1(a) and Fig. 1(b) , respectively. The XRD analysis of sample A revealed the presence of two additional impurities, which were identified as the monoclinic (SG 14, P 2 1 /c, Z = 4) and rhombohedral (SG 148, R3, Z = 6) modifications of Li 3 Fe 2 (PO 4 ) 3 [ Fig. 1(a) ]. We note here that the rhombohedral Li 3 Fe 2 (PO 4 ) 3 phase is synthesized by high-temperature solid-state reaction, whereas heating of this phase above 840 K leads to the adoption of the P 2 1 /c structure 1 . The latter survives upon cooling to room temperature. The estimate for the concentration of these Fe 3+ -bearing impurity phases from both the Rietveld refinement of the XRD pattern [ Fig. 1(a) ], as well as from Mössbauer measurements (not shown) lies at ∼30%.
Our Raman spectra corroborate the XRD results. In Fig. 2 we plot the Raman response of the two LiFePO 4 samples. As we can observe, the powder sample (sample A) exhibits a higher number of Raman peaks compared to the single-crystalline one (sample B). These additional Raman bands can be assigned partly to the monoclinic Li 3 Fe 2 (PO 4 ) 3 phase 2 ; we could not find any Raman data on the rhombohedral Li 3 Fe 2 (PO 4 ) 3 modification. In addition, the two strong and broad Raman bands located at 1380 cm −1 and 1600 cm −1 can be attributed to the D and G band of graphite 3 , resulting from the carbon coating of the commercial LiFePO 4 sample. We note though that we could not detect any graphite in our XRD pattern [ Fig. 1(a) ], owing probably to the small Z number of carbon. (1)
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Raman shift (cm , frequencies, pressure coefficients, and mode Grüneisen parameters γi of the experimentally observed MIR-active modes for the phases of the LiFePO4 powder sample (sample A), evaluated at pressure P . The pressure dependence is given by the relation: ω(P ) = ωR + aP + bP 2 . Grüneisen parameters are determined from the relation:
. We have employed the bulk moduli values B0 = 99 GPa for the starting P bnm phase, and B = 545 GPa for the HP-P bnm modification, as measured here (see Table 1 in main text). , frequencies, pressure coefficients, and mode Grüneisen parameters γi of the experimentally observed Raman-active modes for the phases of the LiFePO4 powder sample (sample A), evaluated at pressure P . The pressure dependence is given by the relation: ω(P ) = ωR + aP + bP 2 . Grüneisen parameters are determined from the relation:
. We have employed the bulk moduli values B0 = 99 GPa for the starting P bnm phase, and B = 545 GPa for the HP-P bnm modification, as measured here (see Table 1 in main text). The numbers in parentheses correspond to the respective single-crystalline Raman data (sample B).
Phase
Mode symmetry (IR) P (GPa) ωR (cm −1 ) Experimental lattice parameters for the P bnm and the HP-P bnm phases of LiFePO4 (HP/HT single crystals, sample B).
TABLE IV: Lattice parameters and volume for the P bnm-LiFePO4 in the AFM-HS state from our GGA+U calculations with U = 2.5 eV. is from Ref. [6] . Double-head arrows indicate the difference in volume between the HS and the LS states at the transition pressures predicted for the corresponding U value (See Fig. 3 ). We found that U = 2.5 eV describes better both structural parameters and transition pressure in LiFeO4 when contrasted with our experimental results.
